Blocking NRG1 and other ligand-mediated Her4 signaling enhances the magnitude and duration of the chemotherapeutic response of non-small cell lung cancer.
Although standard chemotherapies are commonly used to treat most types of solid tumors, such treatment often results in inadequate response to, or relapse after, therapy. This is particularly relevant for lung cancer because most patients are diagnosed with advanced-stage disease and are treated with frontline chemotherapy. By studying the residual tumor cells that remain after chemotherapy in several in vivo non-small cell lung cancer models, we found that these cells have increased levels of human epidermal growth factor receptor (HER) signaling due, in part, to the enrichment of a preexisting NRG1(HI) subpopulation. Neuregulin 1 (NRG1) signaling in these models can be mediated by either the HER3 or HER4 receptor, resulting in the differential activation of downstream effectors. Inhibition of NRG1 signaling inhibits primary tumor growth and enhances the magnitude and duration of the response to chemotherapy. Moreover, we show that inhibition of ligand-mediated Her4 signaling impedes disease relapse in cases where NRG1 inhibition is insufficient. These findings demonstrate that ligand-dependent Her4 signaling plays an important role in disease relapse.